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57 ABSTRACT 

A fixing device in an image forming apparatus can set its 
fixing temperature to 200° C. in the copy mode, and 180° C. 
to 160° C. in the printer mode. When print data is externally 
input, a print mode is set, and the copy mode can be set on 
the image forming apparatus side. Since a fixing temperature 
is selected in accordance with the mode, a deterioration in 
image quality due to a fixing operation can be prevented, and 
both a high fixing ratio and high image quality can be 
realized. 

13 Claims, 9 Drawing Sheets 

80 

PRNT 
OPERATION IN 

PROGRESS 

S 
START KEY 

ON p 85 

DSPLAY 
NFORMATON 
OCATING THAT 

DAAS BEING 
TRANSFERRED 

DAA 
TRANSFERN 

PROGRESS 

PERFORM PRINT 
OPERATION IN 
COPY MODE 87 

  

  

  

  

  

  

  

    

  

    

  

    

    

  

  



U.S. Patent Aug. 5, 1997 Sheet 1 of 9 5,655,177 

OPTICALENERGY Im.J 1 cm21 x 10 0.6 

x IXp (RELATIVE VALUE) 
OPTICAL ENERGY DSTRIBUTIONS IN PULSE 
WDTH MODULATION MODES 

( O: TWO-PIXEL WDTH PULSE b:ONE-PXEL WDTH PULSE 
C: 2/3 - PXEL WDTH PULSE d: /3-PXEL WIDTH PULSE) 

F G. 

PRINTER MODE CORRESPONDING TO COPY MODE CORRESPONDING TO 
CURVES g ANDb CURVES C AND d 
(ONLY BINARY ON | OFF CONTROL) (PULSE WIDTH MODULATION ) 

TONER MAGE ON 
PAPER SHEET TONER 

PARTICLES OO 38 88 ) 
OO OO 

OO O O O O OO 
OO OO O O O O 

PAPER SHEET PAPER SHEET 

F G. 2A F G. 2B 

  



U.S. Patent Aug. 5, 1997 Sheet 2 of 9 5,655,177 

  



U.S. Patent Aug. 5, 1997 Sheet 3 of 9 5,655,177 
  



U.S. Patent Aug. 5, 1997 Sheet 4 of 9 5,655,177 

FRST SECOND 
PAGE PAGE 
MEMORY | MEMORY 

MAN 
CONTROL 
SECTION 

9. 
SCANNER SECTION 

TOEXTERNAL UNIT 

  

    

  

  



U.S. Patent Aug. 5, 1997 Sheet 5 of 9 5,655,177 

TO EXTERNAL UNIT 49 
a-r arramurrrrrrrrrm ----2 

MAN CONTROL SECTION 
70 78 76 

PRINTER PRINT 
CONTROLLER FONT ROM 

NTERFACE 
CONTROLLER 74 

72 

DSPLAY DISPLAY 
MEMORY N 

60 

50 MAGE BUFFER 
PROCESSING MEMORY 
CIRCUIT CIRCUIT || 

TO SCANNER 
CPU MAN 66 w 68 

TO PRINTER 

CPU CPU 3.SSNEMESESSION MEMORY TO PANEL CPU CIRCUIT 

FIRST 
PAGE 
MEMORY 50C 5Ob 

SECOND 
620 PAGE 

MEMORY 

  

  



U.S. Patent Aug. 5, 1997 Sheet 6 of 9 5,655,177 

MEMORY 

SHADING 
CORRECTION 
CRCUIT 

Al 
CONVERSION 

- O 
--------- 

SCANNER SECTION 
52 f 520 

MECHANISM CONTROL MOTOR HE 
4. 52d 

5SE LAMP DRIVER 

52C 

Row 52 
52b 

TO MAN 
52 SNERK. Su 

LNE 



U.S. Patent Aug. 5, 1997 Sheet 7 of 9 5,655,177 

- TOMAIN CPU 
PRINTER SECTION 20 

PRINTER CPU 54 

54C 34 

RECORDING 
MEDUM FEED 
SECTION 

54b 36 

54C 54(d 

MECHANISM 
A. CONTROL MOTOR 

CRCUIT 

54f 26 

LASER CONTROL CRCUT LASER UNIT 

54e 30 

m TRANSFER LASER DRIVER 

54g 24 

CHARGER 

54h 

FX NG 
UNIT 

54 i 280 

ERY 38 charger 

DEVELOPNG 
BAS CONTROL 

OUTPUT CIRCUIT 

DEVELOPNG 
ROLLER CIRCUIT 

a- a---arramma- - ------ - F G. 8 Er 

    

  

  



U.S. Patent Aug. 5, 1997 Sheet 8 of 9 5,655,177 

START 80 

PRINT 
OPERATION N 

PROGRESS 
DSENABLE DATA 
TRANSFER 

S 
START KEY 

ON 2 85 

DSPLAY 
NFORMATION S DATA 

TRANSFER REQUEST NDCATNG THAT 
RECEIVED DATA IS BEING 

TRANSFERRED 

YE S 

ENABLE DATA 
TRANSFER 

SET PRINTER 
MODE 

PERFORM PRNT 
OPERATION IN 
PRINTER MODE 

DATA 
TRANSFERN 

PROGRESS 
84 

SET copy MoDE -86 

PERFORM PRINT 
OPERATION IN 87 
COPY MODE 

88 

END F G. 9 

    

  

  

  

    

  

  

  

    

  

  

  

  

  

    

  

    

  

  

  

  

  



U.S. Patent Aug. 5, 1997 Sheet 9 of 9 5,655,177 

PRINTER MODE 
PROPERRANGE COPY MODE 

o PRINT SPEED = 
O 38 SHEETSIMN. 

- 

O WO = -750 V 
2 Vb = -500 V 
- 

2. A SPEC Vps 26mm./SeC 
2 X 

X X COPY MODE 

100 O PRNTER MODE 
S 90 
O 

80 
a. 
p 70 SPEC 
2 
2: 60 
ul- 6O 8O 90 200 

FiXING TEMPERATURE (c) F. G. 0 

PRINTER MODE 
PROPER RANGE PRINT SPEED = 
s- COPY MODE 30 SHEETSIMN. 

o 

WO = - 650 V 

5 Vb = - 450 V 
22 Vp = 4.85mm/sec. 
23. SPEC 
E. 
also 

X O COPY MODE 

s O PRINTER MODE 

5 
d 
2 SPEC 
>< 
U 

FXNG TEMPERATURE (C) F G. 

  



5,655,177 
1. 

MAGE FORMER APPARATUS HAVING A 
FXNG TEMPERATURE N A PRINTER 
MODE LOWER THAN IN A COPY MODE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an image forming appa 

ratus and, more particularly, to an image forming apparatus 
Such as a composite copying machine which can read an 
original image, generate a read signal, and forman image on 
a paper sheetin accordance with the read signal, and also can 
receive image data or font data from an external unit and 
form an image on a paper sheet in accordance with the data. 

2. Description of the Related Art 
Some electrophotographic image forming apparatus is of 

a digital scheme, in which an image converted into an 
electrical signal is formed as a latent image on a photosen 
sitive drum with a laser beam. Such an image forming 
apparatus is being put into practice as a composite apparatus 
capable of performing operations based on, e.g., the copy 
mode of printing an original image read by a scanner and the 
printer mode serving as that of an output terminal of a 
computer. 

In this image forming apparatus, a latentimage formed on 
the photosensitive drum is developed into a toner image by 
the developing unit, and the toner image is transferred onto 
a paper sheet by the transfer unit. The image is then fixed to 
the paper sheet by the fixing unit. Through this process, an 
image is formed. The fixing unit generally employs a heat 
roller scheme constituted by a heat roller incorporating a 
heating element, and a press roller for applying pressure. In 
this scheme, a toner image is fixed to a paper sheet using 
heat and pressure. 

In a digital copying machine for forming a latent image 
with a laser beam, with changes in heat and pressure in a 
fixing process, a toner image on a paper sheet is blurred and 
has an undesirable solid portion, posing problems in terms 
of image quality. In the copying machine, in particular, in the 
copy mode, since a laser beam is pulse-width-modulated, an 
image having many halftone portions, i.e., intermediate 
gradation portions, is produced as in an analog copying 
machine. In the printer mode, however, a binary mono 
chrome image is produced. That is, toner images on paper 
sheets have different characteristics in the two modes. More 
specifically, in the printer mode, an image is generally 
expressed by one or more pixels. Laser beams for printing 
one or more pixels, e.g., two pixels and one pixel, have large 
pulse widths and relatively high optical energies in corre 
spondence with two pixels and one pixel, as indicated by a 
curve (a) and a curve (b) in FIG.1. In contrast to this, in the 
copy mode, an image is not necessarily expressed in units of 
pixels, but is generally expressed by not more than one pixel. 
Laser beams for printing not more than one pixel, e.g., a % 
pixel and a / pixel, have small pulse widths and relatively 
low optical energies in correspondence with the 4 pixel and 
the /3 pixel, as indicated by a curve (c) and a curve (d). For 
this reason, as shown in FIG. 2A, in the printer mode, a 
binary monochrome image is formed. In the copy mode, as 
shown in FIG. 2B, not only a binary image portion but also 
a halftone portion is formed. When the fixing characteristics 
in the two modes are compared, it is found that the fixing 
characteristics in the copy mode are inferior to those in the 
printer mode for the following reason. In the copy mode, as 
shown in FIG.2B, toner particles are sparsely distributed on 
the paper sheet, and hence the bond strength between the 
toner particles and the paper sheet after a fixing operation 
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2 
using heat and pressure is low. In contrast to this, in the 
printer mode, toner particles are densely distributed on the 
paper sheet, and hence the toner particles soakinto the paper 
sheet to be firmly bond thereto after melting, as shown in 
FIG. 2A. In this copying machine, if a fixing temperature is 
set in consideration of a halftone portion in the copy mode 
as the worst condition in terms of fixing characteristics, 
over-fixing occurs in the printer mode, resulting in blurring 
and formation of an undesirable solid portion of a toner 
image. 
As described above, in an image forming apparatus hav 

ing two operation modes, i.e., the printer mode of forming 
a latent image with a laser beam or the like and the copy 
mode of producing an image having a halftone portion 
obtained by pulse width modulation of a laser beam, if a 
fixing temperature is set in consideration of a halftone in the 
copy mode, over-fixing occurs in the printer mode. As a 
result, a toner image is blurred and has an undesirable solid 
portion. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide an image 
forming apparatus which can form images with reliable 
image quality in both the printer mode and the copy mode 
without blurring a toner image and forming an undesirable 
solid portion thereof, which is caused by over-fixing, in the 
printer mode, and without degrading the fixing characteris 
tics in the copy mode. 

According to the present invention, there is provided an 
image forming apparatus comprising: read means for read 
ing animage; reception means for receiving image data from 
an external unit; fixed image forming means including latent 
image forming means for forming an image on an image 
carrier, developing means for developing the image formed 
on the image carrier by the image forming means, transfer 
means for transferring the image developed by the devel 
oping means onto an image formation medium, and fixing 
means for fixing the image transferred onto the image 
formation medium by the transfer means; designating means 
for designating whether to perform image formation with 
respect to the image read by the read means or to perform 
image formation with respect to the image data received by 
the reception means; first processing means for performing 
image formation with respect to the image read by the read 
means through the fixed image forming means by setting a 
fixing temperature of the fixing means to a first temperature 
when image formation with respect to the read means is 
designated by the designating means; and second processing 
means for performing image formation with respect to the 
image received by the reception means through the fixed 
image forming means by setting the fixing temperature of 
the fixing means to a second temperature lower than the first 
temperature when image formation with respect to the image 
data received by the reception means is designated by the 
designating means. 

According to the present invention, there is provided an 
image forming apparatus comprising: read means for read 
ing animage; reception means for receiving image data from 
an external unit; fixed image forming means including latent 
image forming means for forming an image on an image 
carrier, developing means for developing the image formed 
on the image carrier by the image forming means, transfer 
means for transferring the image developed by the devel 
oping means onto an image formation medium, and fixing 
means for fixing the image transferred onto the image 
formation medium by the transfer means; designating means 
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for designating whether to perform image formation with 
respect to the image read by the read means or to perform 
image formation with respect to the image data received by 
the reception means; first processing means for performing 
image formation with respect to the image read by the read 
means through the fixed image forming means by setting a 
fixing temperature of the fixing means to a first temperature 
when image formation with respect to the read means is 
designated by the designating means; and second processing 
means for performing image formation with respect to the 
image received by the reception means through the fixed 
image forming means by setting the fixing temperature of 
the fixing means to a second temperature lower than the first 
temperature by 10 to 20% when image formation with 
respect to the image data received by the reception means is 
designated by the designating means. 
According to the present invention, there is provided an 

image forming apparatus comprising: read means for read 
ing an image; reception means for receiving image data from 
an external unit; fixed image forming means including latent 
image forming means for forming an image on an image 
carrier, developing means for developing the image formed 
on the image carrier by the image forming means, transfer 
means for transferring the image developed by the devel 
oping means onto an image formation medium, and fixing 
means for fixing the image transferred onto the image 
formation medium by the transfer means; first processing 
means for, when an image is read by the read means, 
performing image formation with respect to the image read 
by the read means through the fixed image forming means 
by setting a fixing temperature of the fixing means to a first 
temperature; and second processing means for, when image 
data is received by the reception means, performing image 
formation with respect to the image received by the recep 
tion means through the fixed image forming means by 
setting the fixing temperature of the fixing means to a second 
temperature lower than the first temperature. 

According to the present invention, there is provided an 
image forming apparatus comprising: read means for read 
ing an image; reception means for receiving image data from 
an external unit; fixed image forming means including latent 
image forming means for forming an image on an image 
carrier, developing means for developing the image formed 
on the image carrier by the image forming means, transfer 
means for transferring the image developed by the devel 
oping means onto an image formation medium, and fixing 
means for fixing the image transferred onto the image 
formation medium by the transfer means; first processing 
means for, when an image is read by the read means, 
performing image formation with respect to the image read 
by the read means through the fixed image forming means 
by setting a fixing temperature of the fixing means to a first 
temperature; and second processing means for, when image 
data is received by the reception means, performing image 
formation with respect to the image received by the recep 
tion means through the fixed image forming means by 
setting the fixing temperature of the fixing means to a second 
temperature lower than the first temperature by 10 to 20%. 

According to the present invention, in the digital image 
forming apparatus for forming an image on an image carrier 
with a laser beam, there are two modes, i.e., the copy mode, 
in which a laser beam is emitted upon pulse width 
modulation, and the printer mode, in which a laser beam is 
emitted according to only a binary scheme, and the fixing 
temperature of the fixing device during an operation in the 
printer mode is controlled to be lower than that during an 
operation in the copy mode by 10 to 20%. 
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4 
Additional objects and advantages of the invention will be 

set forth in the description which follows, and in part will be 
obvious from the description, or may be learned by practice 
of the invention. The objects and advantages of the invention 
may be realized and obtained by means of the instrumen 
talities and combinations particularly pointed out in the 
appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are incorporated in 
and constitute a part of the specification, illustrate presently 
preferred embodiments of the invention and, together with 
the general description given above and the detailed descrip 
tion of the preferred embodiments given below, serve to 
explain the principles of the invention. 

FIG. 1 is a graph showing optical energy distributions in 
pulse width modulation modes; 

FIGS. 2A and 2B are views respectively showing the 
characteristics of toner images on paper sheets; 

FIG. 3 is a sectional view schematically showing an 
image forming apparatus according to an embodiment of the 
present invention; 

FIG. 4 is a schematic plan view showing an operation 
panel arranged on the image forming apparatus in FIG. 3; 

FIG. 5 is a block diagram schematically showing the 
control system of the image forming apparatus in FIG. 3; 

FIG. 6 is a block diagram schematically showing a main 
control section in FIG. 5; 

FIG. 7 is a block diagram schematically showing a 
scanner section in FIG. 5; 

FIG. 8 is a block diagramschematically showing a printer 
section in FIG. 5; 

FIG. 9 is a flow chart showing the operation of an image 
forming apparatus according to another embodiment of the 
present invention; 

FIG. 10 is a graph showing thin line reproducibility and 
fixing ratios with respect to fixing temperatures at a given 
process speed; and 

FIG. 11 is a graph showing thin line reproducibility and 
fixing ratios with respect to fixing temperatures at a process 
speed different from that in FIG. 9. 

DETALED DESCRIPTION OF THE 
PREFERRED EMBODMENTS 

An image forming apparatus according to an embodiment 
of the present invention will be described below with 
reference to the accompanying drawings. 

FIG. 3 is a schematic view showing the internal structure 
of an image forming apparatus according to an embodiment 
of the present invention. As shown in FIG. 3, an image 
forming apparatus 2 comprises a scanner section 10 for 
optically reading image information on an original, and a 
printer section 20 serving as an image forming section for 
outputting image information on a recording medium, i.e., a 
copy sheet, in accordance with an image signal read by the 
scanner section 10 or supplied from an external unit (not 
shown). 
The scanner section 10 includes an original table 12 on 

which an original Oto be copiedisplaced, and alight source 
14 arranged below the original table 12 to illuminate the 
original O placed on the original table 12. In the scanner 
section 10, a light beam reflected by the original O illumi 
nated by the light source 14 is photoelectrically converted by 
a CCD sensor 16. As a result, the reflected light beam 
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containing image information is converted into an image 
signal. Note that a reflector 11 is arranged on a side of the 
light source 14 to efficiently focus an illumination light beam 
from the light source 14 onto the original O. Optical parts 
such as a plurality of mirrors 13a, 13b, and 13c and a lens 
15 are arranged between the light source 14 and the CCD 
sensor 16. The mirrors 13a, 13b, and 13c serve to bend the 
optical path of a light beam reflected by the original O to 
direct the light beam to the CCD sensor 16. The lens 15 
serves to focus the reflected light beam on the focusing 
surface of the CCD sensor 16. A carriage on which the light 
source 14, the reflector 11, and the mirror 13a are mounted, 
and a carriage on which the mirrors 13b and 13c are 
mounted are moved in the main scanning direction at 
different speeds to keep the optical path length from the 
original Oto the CCD sensor 16 almost constant. As a result, 
images formed along the sub-scanning direction perpendicu 
lar to the main scanning direction are sequentially converted 
into image signals by the CCD sensor 16. 
An original press member for bringing the original O into 

tight contact with the original table 12 is arranged on the 
upper portion of the original table 12. This original press 
member can be replaced with, e.g., a SDF, i.e., a semi 
automatic document feeder, or an ADF, i.e., automatic 
document feeder in accordance with the size or copying 
ability of the image forming apparatus 2. 
The printer section 20 includes a photosensitive drum 22 

having a cylindrical shape. In a print operation, the photo 
sensitive drum 22 is rotated in a predetermined direction by 
a motor (not shown) or the like, and is charged to a 
predetermined potential. In addition, a light beam is irradi 
ated on the photosensitive drum 22 to change the potential 
of an area irradiated with the light beam, thereby forming an 
electrostatic latent image. A charger 24, a developing roller 
28a, a transfer unit 30, and the like are arranged around the 
photosensitive drum 22 along a rotational direction. The 
photosensitive drum 22 which is charged to the predeter 
mined potential by the charger 24 is irradiated with a laser 
beam from a laser unit 26. This beam has an illuminance of 
75 n) (joule) or 10 nj and is ON/OFF-controlled in accor 
dance with an image signal or a print signal, i.e., image 
information to be copied or output, from an image process 
ing section (to be described later). An electrostatic latent 
image is then formed on the photosensitive drum 22 with a 
laser beam from the laser unit 26. This electrostatic latent 
image is developed when a developing agent, i.e., a toner, is 
supplied from the developing roller 28a of a developing unit 
28 to the photosensitive drum 22. The toner image on the 
photosensitive drum 22, which is developed by the devel 
oping unit 28, is transferred, by the transfer unit 30, onto a 
recording medium, i.e., a copy sheet, fed from a recording 
medium feed section 34. 
A cleaner unit 32 is arranged on the downstream side of 

the transfer unit 30, arranged around the photosensitive 
drum 22, in the rotational direction to remove the toner left 
on the surface of the photosensitive drum 22 and eliminate 
a change in potential, which has occurred on the photosen 
sitive drum 22 upon irradiation of the laser beam, so as to 
prepare for the next print operation. The recording medium 
feed section 34 is arranged between the developing unit 28 
and the transfer unit 30 to feed a copy sheet, to which the 
toner image formed on the photosensitive drum 22 is to be 
transferred, toward the transfer unit 30. 
A fixing unit 38 and a convey unit 36 are arranged on the 

convey path for the copy sheetfed from the transfer unit 30. 
The fixing unit 38 fixes the toner image on the copy sheet. 
The convey unit 36 is arranged between the fixing unit 38 
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6 
and the transfer unit 30 to convey the copy sheet toward the 
fixing unit 38. As the fixing unit 38, a unit of the fixing roller 
scheme is used. The fixing unit 38 includes a fixing roller 
38a with a Teflon coat, which has an outer diameter of 40 
mm and incorporates a heater, and a press roller 38b having 
an outer diameter of 40 mm and consisting of silicone 
rubber. When the copy sheet passes between the two rollers 
38a and 38b, the toner image is fixed on the copy sheet with 
heat and pressure. 
The image forming apparatus 2 further comprises an 

operation panel 40 shown in FIG. 4, a main control section 
49 shown in FIGS. 5 to 9, an interface used for connection 
with, e.g., a memory and an external unit, and the like. 

FIG. 4 shows an example of the operation panel 40 
incorporated in the image forming apparatus 2. This opera 
tion panel 40 is arranged in the image forming apparatus 2, 
more specifically, in the scanner section 10 or the printer 
section 20. The operation panel 40 includes a print key 41 
for designating a copy start, and an input unit 42 having a 
plurality of push button Switches or a transparent touch 
sensor panel on the screen of a color CRT which is used to 
input conditions for outputting an image in the image 
forming apparatus 2, e.g., the number of sheets to be copied 
or printed, designation of a partial copy operation, and the 
coordinates of a designated area. The operation panel 40 
incorporates a display unit 44 for displaying a trouble in the 
image forming apparatus 2, e.g., a copy sheet jam in the 
apparatus 2. In addition, the input unit 42 has touch sensors 
42a, 42b, 42c, 42d, ... as a plurality of input keys on which, 
for example, graphic symbols, numbers, characters, charac 
ter strings, and the like are displayed. These sensors are 
arranged in accordance with operation procedures associ 
ated with the image forming apparatus 2 or conditions to be 
input. For example, a ten-keypad 42a, a clear/stop key 42b, 
a printer mode key 42c, and a copy mode key 42d are 
arranged. The input unit 42 further includes a display section 
43 for displaying operation prompts or input contents. For 
example, the number of copies, a copy magnification, and 
information indicating that a copy operation is ready are 
displayed on the display section 43. The ten-keypad 42a has 
numeral keys for setting the number of copies and a copy 
magnification. When the clearlstop key 42bis depressed, an 
input condition is cleared. When the clear/stop key 42b is 
depressed during a copy operation, the number of copies is 
cleared in accordance with the time during which the key is 
depressed, and the print operation of the printer section 20 
is stopped. As will be described later, the printer mode is 
designated by the printer mode key 42c, and the fixing 
temperature in the fixing unit 38 is set to be 180° C. to 160° 
C. The copy mode is designated by the copy mode key 42d, 
and the fixing temperature in the fixing unit 38 is set to be 
200° C. 

FIG. 5 schematically shows the control system blocks of 
the image forming apparatus 2 in FIG. 3. As shown in FIG. 
5, a main CPU 50 in a main control section 49 in the image 
forming apparatus 2 is mutually connected to a scanner CPU 
52, a printer CPU 54, and a panel CPU 56. These CPUs 52, 
54, and 56 respectively operate the scanner section 10, the 
printer section 20, and the operation panel 40 independently, 
and also operate them in synchronism with the main CPU 
50. FIGS. 6, 7, and 8 are block diagrams respectively 
showing the main control section 49, the scanner section 10, 
and the printer section 20. 
As shown in FIG. 6, a main ROM 50a and a main RAM 

50b are connected to the main CPU 50. The main ROM 50a 
stores a sequence of control operations performed by the 
main CPU 50. The main RAM 50b stores control 
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information, data, and the like which are processed by the 
main CPU 50. As shown in FIG. 6, a buffer memory circuit 
60, first and second page memories 62a and 62b serving as 
image data memories, and the like are connected to the main 
CPU 50. Image information read by the scanner section 10, 
i.e., image data, and image data to be output to the printer 
section 20, i.e., print data, are temporarily stored in the 
buffer memory circuit 60 to be transferred. The first page 
memory 62a has an area capable of storing image data 
corresponding to a plurality of pages, and can store one-page 
image data from the scanner section 10. Similarly, the 
second page memory 62b has an area capable of storing 
image data corresponding to a plurality of pages, and can 
store one-page print data input from an external unit through 
an interface controller 70. Note that the one-page area of 
each of the first and second page memories 62a and 62b can 
be divided into a plurality of areas defined by row and 
column addresses or a plurality of line-like areas which can 
be divided by only row addresses. In addition, as shown in 
FIG. 6, an image processing circuit 64, a compression/ 
expansion circuit 66, and the like are connected to the main 
CPU 50. The image processing circuit 64 processes an 
image signal. The compression/expansion circuit 66 com 
presses or expands an image signal by referring to a program 
Stored in a compression memory 68. 

In the image processing circuit 64, an image information 
signal stored in the first page memory 62a is subjected to 
processing, e.g., filtering, trimming, masking, mirror image 
processing, italicization processing, enlargement, reduction, 
edge emphasis, or font specifying processing, and the pro 
cessed signal is converted into a print signal. As shown in 
FIG. 6, the interface controller 70 is connected to the main 
CPU 50. The interface controller 70 includes interfaces 
corresponding to many external units, e.g., a display (CRT) 
(not shown), a personal computer (not shown), and a fac 
Simile apparatus (not shown) to connect them to the main 
CPU 50. A display memory 72, a display font ROM 74, a 
print font ROM 76, and a printer controller 78 are connected 
to the interface controller 70. The display memory 72 stores 
image data to be displayed on the display unit. The display 
font ROM 74 serves to display the data in the display 
memory 72 on the display. The print font ROM 76 serves to 
store print data from a personal computer and a number or 
Symbol corresponding to a predetermined input in a page 
memory 62a and 62b. The printer controller 78 serves to 
develop code data supplied from the personal computer into 
printable image data through the printer section 20. 
As shown in FIG. 7, the scanner section 10 comprises the 

scanner CPU 52 for controlling the overall scanner section 
10, a ROM 52a storing a control program and the like, a 
RAM 52b for storing data, and a CCD driver 52c for driving 
the CCD sensor 6. The scanner section 10 further com 
prises a lamp driver 52d for turning on the light source 14, 
and a mechanism control circuit 52e for controlling the 
rotation of a motor 52f for moving the light source 14, the 
mirrors 13a, 13b, and 13c, and the like. In the scanner 
section 10, an analog signal from the CCD sensor 16 is 
converted into a digital signal by an A/D conversion circuit 
52g, and this digital signal is input to a shading correction 
circuit 52h. As a result, variations in an output signal from 
the CCD sensor 16 or variations in threshold level with 
respect to an output signal from the CCD sensor 16 due to 
changes in ambient temperature and the like are corrected. 
The digital signal from the shading correction circuit 52h, 
which has undergone shading correction, is temporarily 
stored in a line memory 52i and is transferred to the main 
control section 49 in accordance with a request from the 
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8 
main CPU 50. Note that a digital signal converted by the 
A/D conversion circuit 52g can express a halftone image 
having each pixel expressed in 16 gradation levels. 
As shown in FIG. 8, the printer section 20 comprises the 

printer CPU 54 for controlling the overall printersection 20, 
a ROM 54a storing a control program and the like, a RAM 
54b for storing data, the feed section 34, the convey unit 36, 
and a mechanism control circuit 54c for controlling a driving 
mechanism for a motor 54d for rotating the photosensitive 
drum. 22, and the like. The printer section 20 also includes 
a laser control circuit 54f having a laser modulation circuit. 
The rotation of the laser unit 26 is controlled by the 
mechanism control circuit 54c, and a laser driver 54e is also 
controlled by the mechanism control circuit 54c to turn 
on/off a laser beam from the semiconductor laser. A power 
Supply voltage is applied from an output circuit 54g to the 
charger 24 and the transfer unit 30, and the power supply 
voltage applied to the fixing roller 38a of the fixing unit 38 
is controlled by a fixing temperature control circuit 54h. In 
addition, the developing bias applied to the developing roller 
28a of the developing unit 28 is controlled by a developing 
bias control circuit 54i. In the copy mode, in the laser 
modulation circuit of the laser control circuit 54f, one pixel 
is pulse-width-modulated in 16 levels to reproduce a half 
tone portion. The output circuit 54g causes the charger 24 to 
charge the surface of the photosensitive drum 22 to, e.g., 
-750 V or -650 V under the control of the printer CPU 54. 
The fixing temperature control circuit 54h can change the 
temperature of the fixing roller 38a in the range from 160° 
C. to 200° C. under the control of the printer CPU 54. For 
example, the fixing temperature control circuit 54h sets the 
temperature to 200° C. in the copy mode, and sets the 
temperature to 180° C. to 160° C. in the printer mode. The 
developing bias control circuit 54i sets the developing bias 
applied to the developing roller 28a to -500 V or -450 V 
under the control of the printer CPU54. This image forming 
apparatus includes a type having a process speed of 216 
mm/sec and a type having a process speed of 185 mm/sec. 
The operation of the image forming apparatus 2 will be 

described in detail next. The image forming apparatus 2, 
shown FIGS. 3 to 8, can be used as a digital copying 
machine, an image input apparatus, i.e., a scanner, a printer 
apparatus, and a facsimile apparatus mutually or indepen 
dently. 
An operation of the image forming apparatus 2 serving as 

a digital copying machine in the copy mode will be 
described below. In the copy mode, the original O, e.g., a 
document to be copied, is placed on the original table 12 of 
the scanner section 10, and copy conditions are input 
through the operation panel 40. For example, while the copy 
mode key 42d is in an ON state, the number of copies and 
a copy magnification are set through the operation panel 40 
controlled by the panel CPU 56. When the print key 41 is 
turned on, image information recorded on the original O is 
read. That is, the light source 14 is turned on through the 
lamp driver 52d, and the light source 14 and the mirrors are 
moved along the original table 12 upon rotation of the motor 
biased by the mechanism control circuit 52e. As a result, 
light beams reflected by the original O and containing image 
information are sequentially guided to the CCD sensor 16. 

Each reflected light guided to the CCD sensor 16 is 
converted into an analog signal in units of pixels corre 
sponding to the resolution of the CCD sensor 16 through the 
CCD sensor 16 which is being biased by the CCD driver 
52c. The analog signal from the CCD sensor 16 is converted 
into a digital signal by the A/D conversion circuit 52g for 
converting an analog signal into a digital signal. This digital 
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signal is subjected to shading correction in the shading 
correction circuit 52h for correcting variations in the CCD 
sensor 16 or variations in threshold level with respect to an 
output signal from the CCD sensor 16 owing to changes in 
ambient temperature and the like. 

This digital signal having undergone shading correction is 
temporarily stored in the line memory 52i. The digital signal, 
i.e., the image data, stored in the line memory 52i is 
subjected first to timing matching under the control of the 
main CPU 50, and is then transferred to the buffer memory 
circuit 60, in which each one-page of information of the 
digital signal is stored in the first page memory 62a in units 
of pixels defined in accordance with the resolution of the 
CCD sensor 16. The image information signal stored in the 
page memory 62a is read out to the image processing circuit 
64 under the control of the main CPU 50 to be subjected to 
processing, e.g., filtering, trimming, masking, mirror image 
processing, italicization processing, enlargement, reduction, 
edge emphasis, or font specifying processing. The processed 
signal is then converted into a print signal. This print signal 
is output to the laser control circuit 54f through the printer 
CPU 54 in units of pixels. Alaser beam output from the laser 
unit 26 biased through the laser driver 54e is turned on/off 
in units of pixels in accordance with the image signal output 
to the laser control circuit 54f. 

Meanwhile, in the printer section 20, when the print key 
41 is turned on, a motor (not shown) is biased under the 
control of the main CPU 50 to rotate the photosensitive drum 
22. At the same time, a predetermined charge is supplied 
from the charger 24 biased through the laser control circuit 
54f to the photosensitive drum 22. For example, the surface 
potential of the photosensitive drum 22 is set to -750 V or 
-650 V. A copy sheet is fed from the feed section 34 through 
a Solenoid or clutch biased through the mechanism control 
circuit 54c. A laser beam ON/OFF-controlled through the 
laser modulation circuit 54e is irradiated on the surface of 
the photosensitive drum 22, to which the predetermined 
charge is supplied, to form an electrostatic latent image on 
the photosensitive drum. 22. This electrostatic latentimage is 
visualized by a toner supplied through the developing unit 
28. The resultant image is transferred as a toner image onto 
the copy sheet through the transfer unit 30. The developing 
bias of the developing unit 28 is set at -500 V or -450 V. 
The toner image transferred onto the copy sheet is con 

veyed to the fixing unit 38 through the convey unit 36 and 
is fixed to the sheet through the fixing unit 38 whose 
temperature is controlled to 200° C. The copy sheet to which 
the toner image is fixed is discharged onto a discharge tray 
or sorter arranged outside the image forming apparatus 2. 
The operation of the printersection 20 serving as a printer 

in the printer mode will be described below. In the printer 
mode, the print mode key 42c of the operation panel 40 is 
depressed. In response to the depression of the print mode 
key 42c, the main CPU 50 determines the print mode and 
allows reception of image data from an external unit. When 
image data is supplied from the external unit to the interface 
controller 70 in this state, the interface controller 70 devel 
ops the data into printable image data by using the printer 
controller 78 through the printer section 20. More 
specifically, in response to a data transfer request from the 
external unit, the main CPU50 transmits a standby signal to 
the external unit through the interface controller 70 to allow 
reception of image data from the external unit. In response 
to this standby signal, the external unit transfers code data 
associated with a font, image data, and a control code to the 
main CPU 50 through the interface controller 70. The 
transferred code data and image data are temporarily stored 
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in the buffer memory circuit 60. The code data is developed 
into image data based on the font by referring to the print 
font ROM 76 under the control of the printer controller 78. 
This developed image databased on the font is stored in the 
second page memory 62b, together with other image data. 
The image data stored in the second page memory 62b is 

output to the laser control circuit 54fin units of pixels by the 
main CPU 50 through the printer CPU 54. A laser beam 
output from the laser unit 26 biased through the laser driver 
54e is turned on/off in units of pixels by the image signal 
output from the laser control circuit 54f. Meanwhile, in the 
printer section 20, when the image data from the external 
unit is supplied to the interface controller 70, a motor (not 
shown) is biased under the control of the main CPU 50 to 
rotate the photosensitive drum. 22. At the same time, a 
predetermined charge is supplied to the photosensitive drum 
22 from the charger 24 biased through the laser control 
circuit 54f. In addition, a copy sheet as a recording medium 
is fed from the recording medium feed section 34 through a 
solenoid or clutch biased through the mechanism control 
circuit 54c. 
When a laser beam having an illuminance of 75 n or 10 

nJ and turned on/off through the laser modulation circuit 54e 
is irradiated on the surface of the photosensitive drum 22 to 
which the predetermined charge is supplied, an electrostatic 
latent image is formed on the photosensitive drum 22. This 
electrostatic latent image is developed with a toner supplied 
through the developing unit 28, and the resultant image is 
transferred as a toner image onto the copy sheet through the 
transfer unit 30. The developing bias of the developing unit 
28 is set at -500 V or -450 V. The toner image transferred 
onto the copy sheet is conveyed to the fixing unit 38 through 
the convey unit 36 and fixed to the sheet through the fixing 
unit 38 whose temperature is controlled to 160° C. or to 180° 
C. The copy sheet to which the toner image is fixed is 
discharged onto a discharge tray or sorter arranged outside 
the apparatus 2. 
The operation panel 40 shown in FIG. 4 has the printer 

mode key 42c and the copy mode key 42d. A print mode is 
designated with these keys. However, the keys are not 
necessarily required, and the main CPU 50 may detect the 
state of the printer section 20 to shift to the printer mode or 
the copy mode, as needed. The print mode key 41 is 
basically used to designate a copy mode. As shown in FIG. 
9, when a program for executing the copy mode or the 
printer mode is started in step 80, the main CPU 50 checks 
in step 81 whether the printersection 20 is currently execut 
ing a print operation. If the printersection 20 is executing the 
print operation, the main CPU50 supplies a disenable signal 
to an external unit through the interface controller 70 in step 
82 to inhibit transfer of print data from the external unit to 
the main control section 49. If the printer section 20 is not 
performing a print operation, the main CPU 50 checks in 
step 83 whether the print start key 41 for designating the 
copy mode is depressed. If the print start key 41 is 
depressed, it is checked in step 84 whether print data is being 
transferred from the external unit to the main control section 
49, i.e., a data transfer operation is being performed. If a data 
transfer operation is being performed, information indicat 
ing that data is being transferred is displayed on the display 
section 43 in step 85, and the depression of the start key 41 
is canceled. If a data transfer operation is not being 
performed, a copy mode (step 86) described above is set in 
step 86, and a print operation is executed in the copy mode 
in step 87. Since the print operation in the copy mode has 
been described above, a detailed description thereof will be 
omitted. In step 88, the print operation in the copy mode is 
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completed, and a series of programs are terminated. As 
described above, in this copy mode, the temperature of the 
fixing unit 38 is controlled to 200° C. 

If the startkey 41 is not depressed in step 83, it is checked 
in step 89 whether a data transfer request for transferring 
data from the external unit to the main CPU 50 through the 
interface controller 70 is received. If no data transfer request 
is received, the flow returns to step 81. If a data transfer 
requestis received, a data transfer enable signal for allowing 
transfer of data is transmitted from the main CPU 50 to the 
external unit through the interface controller 70 in step 90. 
In step 91, a printer mode (step 92) is set. In response to this 
transfer enable signal, the external unit transfers print data to 
the main CPU 50. In step 92, a print operation in the printer 
mode is started. Since the print operation in the printer mode 
has already been described, a detailed description thereof 
will be omitted. In step 88, the print operation in the printer 
mode is completed, and a series of programs are terminated. 
As described above, in the printer mode, the temperature of 
the fixing unit 38 is controlled to 160° C. or to 180° C. which 
is lower than the temperature set in the copy mode. 

In the above image forming apparatus, two print speeds, 
i.e., two process speeds, are set. The following table shows 
the peripheral speed of the photosensitive drum 22 and 
appropriate process conditions for a print operation in cor 
respondence with each process speed. 

First Embodiment Second Embodiment 

Process Speed 216 mm/sec 185 mm.fsec 
Surface Potential of -750 V -650 W 
Photosensitive Drun 
Developing Bias -500 W -450 W 
Laser Illuminance 7.5 in 10 in 

In this case, fixing characteristics were evaluated on the 
basis of a residual ratio obtained from copy images by using 
a general fastness test device (see JIS - L0801). In the copy 
mode, the above evaluation was performed by using half 
tone images obtained by pulse width modulation. In the 
printer mode, the evaluation was performed by using density 
patches of five levels based on dot images. In evaluating 
image quality, for example, level evaluation of the repro 
ducibility of a line pair having a width of 100 m is 
performed with the eye to obtain thin line characteristics, 
and the obtained characteristics are used as criteria for 
formation of an undesirable solid portion or blurring upon a 
fixing operation. These results are shown in FIGS. 10 and 11. 
AS is apparent from FIGS. 10 and 11, even if two print 

speeds are set, the image quality can be improved and a high 
fixing ratio can be maintained in the printer mode by setting 
the fixing temperature in the printer mode to be lower than 
that set in the copy mode by 10% to 20%. 
As described above, a deterioration in image quality due 

to a fixing operation can be prevented, and both a high fixing 
ratio and high image quality can be realized by controlling 
the fixing temperature of the fixing device to 200° C. in the 
copy mode, and to 180° C. or to 160° C. in the printer mode. 
That is, in the digital copying machine for forming a latent 
image on the photosensitive drum by using a laser beam, 
there are two modes, i.e., the copy mode, in which a laser 
beam is emitted upon pulse width modulation, and the 
printer mode, in which a laser beam is emitted according to 
only a binary Scheme. In this apparatus, the fixing tempera 
ture of the fixing device during an operation in the printer 
mode is controlled to be lower than that during an operation 
in the copy mode, thereby maintaining good fixing charac 
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teristics in the two modes and preventing formation of an 
undesirable solid portion and blurring of images upon a 
fixing operation. 
AS has been described above, according to the present 

invention, there is provided an image forming apparatus 
which can forman image with reliable image quality in both 
the printer mode and the copy mode without blurring and 
formation of an undesirable solid portion of a toner image, 
which is caused by over-fixing, in the printer mode, and 
without degrading the fixing characteristics in the copy 
mode. 

Additional advantages and modifications will readily 
occur to those skilled in the art. Therefore, the invention in 
its broader aspects is not limited to the specific details, and 
representative devices shown and described herein. 
Accordingly, various modifications may be made without 
departing from the spirit or scope of the general inventive 
concept as defined by the appended claims and their equiva 
lents. 
What is claimed is: 
1. An image forming apparatus comprising: 
means for reading first image data to generate a first 

image; 
means for receiving second image data corresponding to 

a second image from an external unit; 
means for selecting a first mode of forming the first image 

corresponding to the first image data and a second 
mode of forming the second image corresponding to 
the second image data; 

means for forming a latent image corresponding to one of 
the first and second images on an image carrier; 

means for developing the latent image formed on the 
image carrier to provide a developed image; 

means for transferring the developed image onto animage 
transfer medium to provide a transferred image; 

means for heating the image transfer medium at one of 
first and second temperatures which can be selected 
whereby said heating means fixes the transferred image 
onto the transfer medium, the second temperature being 
lower than the first temperature; and 

means for setting a temperature of said heating means to 
the first temperature when the first mode is selected and 
to the second temperature when the second mode is 
Selected. 

2. An apparatus according to claim 1, wherein the second 
temperature is set to be lower than the first temperature by 
10 to 20%. 

3. An apparatus according to claim 1, wherein said 
selecting means includes first and second selection keys for 
respectively designating the first and second modes and 
generating first and second mode signals, and said setting 
means sets one of the first and second temperatures in 
response to one of the first and second mode signals. 

4. An apparatus according to claim 1, wherein said 
Selecting means includes means for setting the second mode 
in response to a data transferrequest from said external unit. 

5. An apparatus according to claim 1, wherein said 
Selecting means includes a start key for selecting the first 
mode during a period except for periods during which an 
image forming operation is performed and data is received 
by said receiving means. 

6. An image forming apparatus comprising: 
first forming means for forming a first image defined by 

a first arrangement of pixels onto a medium with 
developing particles; 
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second forming means for forming a second image 
defined by a second arrangement of the pixels onto the 
medium with the developing particles, the developing 
particles being more stacked on each pixel of the first 
image than that of the second image; and 

means for heating the first and second images on the 
medium at first and second temperatures to fix the first 
and second images onto the medium, respectively, the 
first temperature being lower than the second tempera 
ture. 

7. An apparatus according to claim 6, further comprising 
selecting means for selecting one of the first and second 
forming means. 

8. An apparatus according to claim 7, wherein said 
selecting means includes first and second selection keys for 
respectively designating first and second modes and gener 
ating first and second mode signals, and setting means for 
setting one of the first and second temperatures in response 
to one of the first and second mode signals. 

9. An apparatus according to claim 8, wherein said 
selecting means includes means for setting the second mode 
in response to a data transfer request from an external unit. 

10. An apparatus according to claim 8, wherein said 
selecting means includes a start key for selecting the first 
mode during a period except for periods during which an 
image forming operation is performed and data is received 
by receiving means. 

11. An image forming apparatus comprising: 
means for uniformly charging a photosensitive member to 

provide a charged photosensitive member; 
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means for exposing the charged photosensitive member 

with a light beam; 
means for controlling the exposing means under one of 

first and second modes, said exposing means being 
controlled in the first mode such that the light beam is 
modulated at a binary level to form a first latent image 
on the charged photosensitive member and said expos 
ing means being controlled in the second mode such 
that the light beam is modulated at multilevels to form 
a second latent image on the charged photosensitive 
member; 

means for supplying developing toners to the charged 
photosensitive member to develop the first and second 
latent images, thereby forming first and second devel 
oped toner images; 

means for transferring the first and second developed 
toner images to a medium; and 

means for heating the first and second developed toner 
images on the medium at first and second temperatures 
to fix the first and second toner images onto the 
medium, respectively, the first temperature being lower 
than the second temperature. 

12. An apparatus according to claim 11, wherein the 
second temperature is set to be lower than the first tempera 
ture by 10 to 20%. 

13. An apparatus according to claim 11, wherein the 
controlling means includes selecting means for selecting one 
of the first and second modes. 
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